condense it into a "simple" experiment. The mystery of the mechanism of ammonia synthesis was disclosed 70 years after Haber's discovery.
The search to understand the atomic structure and the dynamics of solid surfaces under the influence of adsorbates (often molecules from the gas phase) dominated Gerhard Ertl's research efforts. He had always developed or adapted new analytical tools as they became available and, in an ingenious way, combined them to extract "physically exact" results. The reaction studied most in Ertl's group is CO oxidation on precious metal surfaces. In 1982 the group reported on kinetic oscillations in CO 2 production during the CO oxidation reaction on metallic single crystalline surfaces, a phenomenon observed previously only within technical chemical reactors.
Within a series of groundbreaking publications, Ertl's group demonstrated the connection between adsorption of carbon monoxide and oxygen and the reconstruction of the surface. The reaction and the higher probability of adsorption on the non-reconstructed surface lead to a switching between the reconstructed and the non-reconstructed surface and, thus, to kinetic oscillations. Such oscillations can be regular, irregular, or even chaotic. These represent the integral behavior of the system. However, it is known from the Belousov-Zhabotinsky reactions that the oscillations exhibit a spatio-temporal behavior. Ertl's group developed a photoelectron microscope to image spatio-temporal structures such as spirals and chemical waves on solid surfaces for the first time. Together with theorists the group also developed a microscopic understanding of these non-linear dynamic phenomena.
When studying elementary reactions on solid surfaces, it is also extremely informative to achieve the highest possible time resolution. Ertl established a group dealing with "pump-probe" experiments employing laser spectroscopy at femtosecond time resolution. Such experiments have led to new insights in electron dynamics and energy transfer at solid surfaces. Another excellent example for a new "old" technique in surface electrochemistry pushed forward in Gerhard Ertl's group is tip-enhanced Raman spectroscopy. There are clear recent indications that it is possible to reach the single molecule limit, which opens a myriad of possibilities in many areas of physical chemistry and surface science.
Gerhard Ertl has published about 700 papers and several books, and he has presented several hundred invited talks.
